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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishiguro (US 4,967,127 A), further in view of Penkar (US 4,773,025 A) and Gunnarsson 
(US 2004/0093119 A1). 

Referring to Claim 1 : Ishiguro discloses a method of controlling the displacements of a 
moving portion of a multi-axis robot along a path, the method being characterized in that 
it comprises the steps consisting in: 

providing movement instructions to a path generator, the instructions including at least 
information relating to the shape of the path and to force setpoints (Col. 1 1 , line 34 — 
Col. 5, line 13); 
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calculating an external force signal representing at least one component of the force (F) 
exerted by said moving portion (O) on its environment (Col. 7, line 50 - Col. 9, line 67); 

delivering said movement setpoints to a servo-control means enabling at least one axis 
of said robot to be set into movement in compliance with said movement setpoints (Col. 
5, line 41 - Col. 6, line 2). 

Ishiguro does not disclose the method of calculating, with said path generator, 
movement setpoints along said path in such a manner as to minimize the difference 
between the projection (FT) onto the tangent (T) of the path and the projection of the 
setpoint onto said tangent. However, Gunnarsson discloses calculating reference 
points along a generated path, the tangent to the path, and the plane which is at right 
angles to the tangent to minimize path deviation for an axis [0048 - 0063]. At the time of 
the invention, it would have been obvious to a person of ordinary skill in the art to use 
the features of Gunnarsson's calculation method with Ishiguro's multi-axis robot control 
method to increase the accuracy in the movements of the robot. This method for 
improving the method of Ishiguro was within the ordinary ability of one of ordinary skill in 
the art based on the teachings of Gunnarsson. 

Neither Ishiguro nor Gunnarsson disclose the method of acting at a predetermined 
sampling frequency, however, Penkar discloses controlling torque of all robot axes 
within sampling requirements (Col. 24, lines 38-42). At the time of the invention, it 
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would have been obvious to a person of ordinary skill in the art to use the features of 
Penkar's torque control method with Ishiguro's multi-axis robot control method and 
Gunnarsson's calculation method to generate position commands and define a tool tip 
trajectory corresponding to the curved path or the robot. This method for improving the 
method of Ishiguro was within the ordinary ability of one of ordinary skill in the art based 
on the teachings of Penkar. 

Referring to Claim 2: Ishiguro, Gunnarsson, and Penkar disclose all of the limitations of 
Claim 1 . Penkar further discloses that said external force signal is calculated from 
information representing the current flowing in at least one actuator of said robot (Col. 2, 
line 63-67; Col. 6, lines 26-41). 

Referring to Claim 3: Ishiguro, Gunnarsson, and Penkar disclose all of the limitations of 
Claim 1 . Ishiguro further discloses that the method includes a step consisting in using a 
dynamic model of said robot while calculating said external force signal (Throughout). 

Referring to Claim 4: Ishiguro, Gunnarsson, and Penkar disclose all of the limitations of 
Claim 1 . Penkar further discloses that the method includes a step consisting in 
supplying said path generator with at least one velocity limit value and/or at least one 
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acceleration limit value for taking into account while calculating said movement 
setpoints, such that said setpoints comply with said limit value(s) (Col. 5, lines 27-40). 

Referring to Claim 5: Ishiguro discloses an Apparatus for controlling the displacements 
of a moving portion of a multi -axis robot along a path, the apparatus being 
characterized in that it comprises: 

a path generator suitable for calculating movement setpoints as a function of movement 
instructions including at least information relating to the shape of the path and to its 
force setpoints; and 

a force estimator suitable for generating an external force signal representing at least 
one component of the force (F) exerted by said moving portion (0) on its environment 
and for delivering said signal to said path, where said path generator is suitable for 
calculating said movement setpoints along said generator. 

Ishiguro does not disclose that said path generator calculates movement setpoints 
along said path in such a manner as to minimize the difference between the projection 
(FT) onto the tangent (T) of the path and the projection of the setpoint onto said tangent. 
However, Gunnarsson discloses a generator for calculating reference points along a 
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generated path, the tangent to the path, and the plane which is at right angles to the 
tangent to minimize path deviation for an axis [0048 - 0063]. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to use the 
features of Gunnarsson's generator with Ishiguro's multi-axis robot controller to increase 
the accuracy in the movements of the robot. This method for improving the method of 
Ishiguro was within the ordinary ability of one of ordinary skill in the art based on the 
teachings of Gunnarsson. 

Neither Ishiguro nor Gunnarsson disclose the method of acting at a predetermined 
sampling frequency, however, Pen kar discloses a torque processor that controls all 
robot axes within sampling requirements (Col. 24, lines 38-42). At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to use the 
features of Penkar's torque processor with Ishiguro's multi-axis robot controller and 
Gunnarsson's generator to generate position commands and define a tool tip trajectory 
corresponding to the curved path or the robot. This method for improving the method of 
Ishiguro was within the ordinary ability of one of ordinary skill in the art based on the 
teachings of Penkar. 



Referring to Claim 6: Ishiguro, Gunnarsson, and Penkar disclose all of the limitations of 
Claim 5. Ishiguro further discloses it comprises program interpreter means suitable for 
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executing programs containing movement instructions enabling at least the shape of the 
path and force setpoints to be specified. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following references are cited to further show the state of the art with respect 
to the data recording apparatus: 

U.S. Patent Publication No. 2003/0200042 A1 discloses a relative calibration 
system and method for robot workcell calibration capable of correcting errors between 
the robot tool center point and the work-object frame. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RODNEY KING whose telephone number is (571) 270- 
7823. The examiner can normally be reached on 7:30am - 5:00pm Monday - Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Khoi Tran can be reached on (571) 272-6919. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/KHOI TRAN/ 

Supervisory Patent Examiner, Art Unit 3664 



